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Abstract: This study longitudinally examined the effects of cognitive and sociopsy-
chological individual differences (aptitude, motivation, personality) and the quantity
and quality of second language (L2) experience on L2 speech gains in naturalistic set-
tings. We elicited L2 spontaneous speech from 50 Chinese learners of English at the
beginning and the end of their first 4 months of study abroad. Then, we linked the
participants’ gains in comprehensibility (ease of understanding) and accentedness (lin-
guistic nativelikeness) to their individual difference and experience profiles. The par-
ticipants’ gains in comprehensibility were associated mainly with the amount of their
interaction with fluent English speakers during immersion and secondarily with certain
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cognitive (grammatical inferencing) and sociopsychological (extraversion) individual
differences. Furthermore, the amount of interactive L2 use mediated the effect of so-
ciopsychological individual differences (extraversion and potentially ideal L2 self). In
contrast, gains in accentedness tended to be less subject to experience effects but could
be affected by certain pronunciation-related cognitive individual differences (phonemic
coding).

Keywords second language speech; aptitude; motivation; personality; experience;
study abroad; pronunciation

Introduction

Over the past decade, two global dimensions of second language (L2) speech—
comprehensibility and accentedness, typically operationalized through naive
listeners’ intuitive judgements—have been increasingly studied in L2 speech
research (e.g., Derwing & Munro, 2013; Huensch & Nagle, 2021; Saito &
Plonsky, 2019; Trofimovich et al., 2022). Comprehensibility refers to how
much effort it takes to understand a L2 learner’s speech, whereas accented-
ness is conceptualized as how different a L2 learner’s speech sounds compared
to the local variety. These two constructs have been found to only partially
overlap, as L2 speech with a heavy foreign accent is not necessarily difficult to
comprehend (Munro & Derwing, 2020).

Research on L2 speech learning has shown that high-quality experience,
that is, sufficient, naturalistic, and interactive exposure to the target language,
is one of the most crucial variables in the acquisition of advanced L2 speech
proficiency (e.g., Moyer, 2011; Saito, 2015). In addition to learner-external
variables, learner-internal variables—cognitive and sociopsychological in-
dividual differences (IDs), especially aptitude and motivation—have also
been related to L2 speech comprehensibility and accentedness (for aptitude,
see Granena & Long, 2013; Saito et al., 2019; for motivation, see Nagle,
2018; Saito et al., 2019). Researchers in L2 acquisition have called for a
multidimensional examination of the role of IDs (Moyer, 2014; Ortega, 2009).
For example, Moyer (2014) argued in her review of recent qualitative studies
that exceptional nativelike accent attainment is the result of a constellation of
cognitive, sociopsychological, and experiential variables. To our knowledge,
however, no quantitative, longitudinal study has been done to investigate
how the three types of ID variables can uniquely explain the development of
comprehensible and nativelike L2 speech in naturalistic settings.

In this empirical study, we therefore longitudinally examined the L2 En-
glish comprehensibility and accentedness of 50 Chinese international students
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at a UK university over the first 4 months of immersion, exploring the influ-
ence of these students’ L2 experience (quantity and quality) and cognitive and
sociopsychological IDs (aptitude, motivation, and personality) on L2 speech
gains (i.e., changes in L2 speech performance over time).

Background Literature
Comprehensibility and Accentedness of L2 Speech
The distinction between comprehensibility and accentedness is crucial for var-
ious reasons (for a meta-analysis, see Saito, 2021). Whereas many L2 learners
tend to take nativelikeness as an idealized goal, empirical studies have shown
that few learners can attain nativelike pronunciation proficiency (Moyer, 2013).
This has led to the importance of setting a realistic goal such as attaining com-
prehensible speech that interlocutors can successfully and easily understand
(Munro & Derwing, 2020). While L2 learners with a strong orientation toward
nativelikeness should not be discouraged from pursuing their own goals, stu-
dents and teachers alike are strongly recommended to be aware of the facts
(a) that many successful L2 learners’ speech is accented but highly compre-
hensible and intelligible (Munro & Derwing, 2020) and (b) that it is efficient
and effective to prioritize certain aspects of language with a view of attaining
comprehensibility rather than nativelikeness (Trofimovich et al., 2022).
Indeed, accentedness seems to require more L2 use—and possibly extra in-
struction or training—for learners to improve compared with comprehensibil-
ity. For example, in a longitudinal study of L2 speech development over 7 years
of immersion, Derwing and Munro (2013) found that L2 learners’ accented-
ness developed moderately with a leveling-off at the end of the second year. In
contrast, the learners’ comprehensibility demonstrated significant, robust, and
extensive progress throughout the 7 years (i.e., beyond the initial immersion
phase) among the learners who had ample opportunities to use the language,
especially with first language (L1) English interlocutors. To further this line of
research, our study used fine-grained measures of both quantity (weekly hours
of L2 use) and quality (L2 use in different modalities, with different types
of interlocutors) of L2 experience. We expected to replicate previous findings
that good-quality L2 experience (e.g., interactive L2 use with L1 interlocu-
tors) would explain variance in comprehensibility to a higher degree than in
accentedness.

A Multidimensional Model for L2 Speech Learning
The literature on experience effects on L2 speech learning (e.g., Saito, 2015)

has suggested that experiential variables alone cannot fully explain the rate
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and outcome of L2 speech acquisition. This in turn concurs with the view
that L2 learning is a multidimensional phenomenon, affected by a range of
learner-internal characteristics (Dornyei, 2005). Moyer (2014, p. 435) empha-
sized the importance of “taking deliberate account of various social, cognitive,
and psychological data in order to solidify a predictive model” for the acquisi-
tion of more advanced L2 speech proficiency. Moyer’s multidimensional model
consists of three crucial components affecting successful L2 speech learning:
experiential variables (e.g., L2 use across multiple domains especially social
interaction), cognitive variables (e.g., aptitude for mimicking or discriminat-
ing accent), and sociopsychological variables (e.g., motivation for assimilating
linguistically and culturally, outgoing/extraverted personality).

Although Moyer (2014) proposed a model with a focus on L2 accentedness
(or phonology), cognitive and sociopsychological variables could also explain
comprehensibility-related domains such as lexicogrammar. For example,
learners rely on their ability to identify patterns to learn morphosyntactic rules
from input and rely on their associative memory to acquire new vocabulary.
Language-related goals may help learners seek L2 input and attend to the
input with a higher level of awareness and thus enhance input processing,
which in turn may contribute to the acquisition of lexicogrammar. In fact, the
effects of these cognitive and sociopsychological variables have been found
in L2 comprehensibility development (e.g., Saito et al., 2019). Therefore, to
fully understand the learning of L2 comprehensibility and accentedness, one
needs to consider experiential, cognitive, and sociopsychological variables in
a symbiotic manner.

However, few studies have included all three dimensions for investigating
their relative contributions to L2 speech learning. Our study took a first step
in applying the multidimensional approach by focusing on actual L2 use and
a cluster of cognitive and sociopsychological ID constructs that are (most) ex-
tensively researched in L2 acquisition: (a) aptitude, (b) motivation, and (c)
personality. These ID constructs were also found to be predictors of excep-
tional outcomes in L2 phonology in Moyer’s model (2014). In what follows,
we have provided a review for each of the constructs. It is worth noting that
the ID wvariables tend to affect accentedness and comprehensibility in differ-
ent ways, arguably due to the differences in the nature of accentedness and
comprehensibility.

Aptitude and L2 Speech Learning
Language learning aptitude generally refers to a set of cognitive and percep-

tual abilities that help L2 learners learn a language effectively and efficiently
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in various contexts. In line with his well-known aptitude test battery the
Modern Language Aptitude Test, Carroll originally conceptualized aptitude
as four different components: phonemic coding, grammatical sensitivity,
inductive language learning, and associative memory (Carroll & Sapon,
1959). More recently, researchers have begun to expand the scope of aptitude
framework by including a set of cognitive abilities relevant to both explicit
and implicit language learning. Meara’s (2005) computer-based LLAMA
test battery (used in our study), for example, features three different aptitude
constructs—phonemic coding, grammatical inferencing, and associative
memory—to measure explicit learning aptitude (with intention) and one ap-
titude construct—novel sound recognition—to measure potentially incidental
learning aptitude (without intention; but see Suzuki’s, 2021, critiques of the
distinction between intentional vs. incidental learning abilities in LLAMA).

Whereas researchers have continued to debate its internal and external va-
lidity (e.g., Bokander & Bylund, 2020; Granena, 2013), the LLAMA test has
been widely used in L2 research. A number of empirical studies have shown
that learners’ explicit aptitude predicted the acquisition of various L2 lexi-
cogrammar dimensions, especially the difficult, complex, and nonsalient fea-
tures (S. Li, 2013), under foreign language learning conditions where language
is taught and learned with the focus on form rather than on meaning (see S.
Li, 2015, for a meta-analytic review). More recently, researchers have found
evidence for different roles for explicit and incidental aptitude in adult L2
speech learning in classrooms (e.g., Granena, 2019; Saito, 2017) and in nat-
uralistic settings (e.g., Granena & Long, 2013). Saito (2017) found L2 speech
attainment to be related to explicit (but not implicit) aptitude among Japanese
learners of English at various levels. Learners with better associative memory
(linguistic information retaining) were more fluent in L2 English speech; those
with stronger phonemic coding ability (phonetic input processing) were bet-
ter at pronunciation; and those with stronger grammatical inferencing ability
(morphosyntactic pattern identifying) tended to use more diverse vocabulary.
However, in Granena’s (2019) study of American learners of L2 Spanish at an
intermediate level, incidental memory predicted speed fluency and lexical di-
versity to a small degree (but only among learners with high implicit learning
ability), whereas explicit learning ability did not show significant effects. This
difference in findings might be explained by the different L2 experience and
levels of participants. According to Saito et al.’s (2019) longitudinal study, for
example, a significant effect of incidental aptitude (novel sound recognition)
was found on gains in L2 segmental accuracy at the later stage of learning (for
similar results, see also Suzukida & Saito, 2022).
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Compared with L2 speech learning in classrooms, few studies have in-
vestigated how L2 learners with different aptitude profiles improve their L2
speech in naturalistic settings. Granena and Long (2013) reported a significant
correlation between composite aptitude scores (a sum score of four LLAMA
subtests) and the ultimate L2 attainment in pronunciation and lexis among 18
Chinese learners at an advanced level. However, the cross-sectional design did
not allow an examination of causal relationships, and Granena and Long could
draw no conclusions for specific aptitude components. In this study, we took
a longitudinal look at the effects of explicit and implicit aptitude on gains
in L2 comprehensibility and accentedness over a short period of immersion.
Based on the previous findings reviewed above, we predicted that L2 com-
prehensibility gains would be related to associative memory and grammati-
cal inferencing ability, which could help refine L2 fluency and lexicogrammar
(comprehensibility-related domains). However, we anticipated that L.2 accent-
edness gains would be influenced by pronunciation-related aptitude, that is,
phonemic coding ability (explicit aptitude) or sound recognition (implicit apti-
tude), depending on learners’ L2 experience, meaning that implicit learning is
more likely to happen with extensive high-quality L2 input.

Motivation and L2 Speech Learning
L2 motivation refers to a set of motives that drive a person to consistently
make efforts to learn a target language. Motivation has been considered instru-
mental in L2 learning outcomes: Not only is it a prerequisite for functions of
other variables, but it could also make up for their inadequacy. Dornyei’s (2005,
2009) L2 motivational self system (L2MSS) model, which is based on the pos-
sible selves theory (Markus & Nurius, 1986) and the self-discrepancy theory
(Higgins, 1987), has dominated recent L2 research. According to the L2ZMSS
model, learners can be motivated to invest more effort in L2 practice to de-
crease the discrepancy between their actual selves and two types of desired
future selves as L2 users—ideal L2 self (one’s future self with all attributes
one aspires or expects to possess regarding the target language) and ought-to
L2 self (one’s future self that meets all expectations of others regarding the tar-
get language). In other words, when L2 learners are motivated to improve their
L2 skills to fulfil their own interests, needs and goals (ideal L2 self) or others’
expectations and hopes (ought-to L2 self), they intend to spend more time and
energy practicing the target language (intended learning efforts), which could
then lead to improvement in the target language.

Over the past 20 years, empirical studies have demonstrated the relation-
ships between the two future self-guides measured by scales for the L2ZMSS
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and intended learning efforts among L2 learners (see Boo et al., 2015, for a
comprehensive review). Recent studies have further investigated whether the
self-guides contribute to L2 learning achievement through intended learning
efforts, but the findings have been rather inconsistent (see Al-Hoorie, 2018, for
a meta-analysis). Among a few longitudinal studies, Nagle (2018) tracked 26
novice learners of Spanish at a US university over a year to assess the links be-
tween time-varying motivation and L2 speech development. Nagle found that
intended learning efforts positively predicted L2 development in comprehen-
sibility and accentedness but neither self-guide showed any predictive power,
and thus he suggested that the self-guides may play a more important role in
an immersion context (p. 212). Interestingly, Saito et al. (2018) reported dif-
ferent results by tracking 122 high school learners of English in Japan over
one term—ideal L2 self positively (and L2 use marginally) predicted L2 com-
prehensibility gains, suggesting a direct effect of ideal L2 self on L2 speech
learning. However, Saito et al. did not examine the mediation effect of L2 use.
Thus, in this study, we took a first step toward examining the degree to which
the two future self-guides predict L2 speech gains in naturalistic settings (with
extensive and authentic L2 input) and the degree to which actual L2 use me-
diated the effect (see Hernandez, 2010, for an indirect effect of integrative
motivation on L2 speech gains via L2 interaction in a study-abroad setting).

It is noteworthy that Papi et al. (2019; see also Papi & Khajavy, 2021;
Teimouri, 2017) recently refined the L2ZMSS model by distinguishing the regu-
latory focuses and standpoints of the two self-guides. According to the revised
model, items in the ideal L2 self scale should have a promotion regulatory
focus (approaching positive outcomes) and items in ought-to L2 self scale
should have a clear prevention focus (avoiding negative outcomes); and both
self-guides should have items representing the own standpoint and the other
standpoint. Thus, the original two self-guides have been split into four scales:
ideal L2 self/own (corresponding to the original ideal L2 self), ought-to L2
self/own, and ideal L2 self/other and ought-to L2 self/other (together corre-
sponding to the original ought-to L2 self). A recent study used this model to
examine the link between motivation and L2 speech proficiency among a small
group of English foreign language learners (Kermad, 2018), and the results
were consistent with Saito et al.’s (2018) results—ideal L2 self/own scores
were positively associated with fluency and segmental accuracy. Although all
items used in our study were from the original L2MSS model (we collected
the data before Papi et al., 2019, had proposed the revised model), we decided
to relabel the scales to make comparisons easier in future studies. As the
ideal L2 self items used are promotion-focused with an own standpoint (e.g.,
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“I imagine myself as someone who is able to speak English”), we relabeled
them ideal L2 self/own. Similarly, because the ought-to L2 self items used are
promotion-focused with an other standpoint (e.g., “I study English because
close friends of mine think it is important”), we relabeled them ideal L2
self/other. No items measured ought-to L2 self under the revised framework.

We expected that the ideal L2 self/own scale would predict comprehensi-
bility gains, replicating findings in classroom settings based on spontaneous
speech elicited from learners at similar proficiency level (Kermad, 2018; Saito
etal., 2018) and that L2 use would mediate the effect of motivation on L2 gains
because (a) learners should have a more vivid image of their desired future
selves (i.e., a strong ideal L2 self/own) being surrounded by native speakers
during immersion (Q. Li, 2014), (b) a stronger ideal L2 self/own could moti-
vate them to have more L2 interaction, and (c) L2 comprehensibility learning
tends to benefit from L2 use especially at the initial stage of immersion (Der-
wing & Munro, 2013; Saito, 2015). Compared with comprehensibility, acquir-
ing a nativelike accent should not be as important to most L2 learners in a
communication-focused context, thus the relationship between motivation and
accentedness gains might be weaker. The role of ideal L2 self/other could be
less clear, with learners potentially influenced less by their closest families and
friends who live far away.

Personality and L2 Speech Learning

Another crucial sociopsychological domain of IDs is personality, which is
generally conceived as a person’s typical and consistent patterns of behav-
ior, thoughts, and feelings (Pervin & Cervone, 2010). The dominant model
of personality is the Big Five, referring to five broad personality dimensions
or factors—extraversion (vs. introversion), neuroticism (vs. emotional stabil-
ity), openness to experience, agreeableness, and conscientiousness (e.g., Gold-
berg, 1981). Researchers have commonly measured the five-factor model us-
ing the NEO Five-Factor Inventory (Costa & McCrae, 1989). More recently,
van der Zee and van Oudenhoven (2000) developed the Multicultural Person-
ality Questionnaire to measure five personality traits that relate particularly to
effectiveness and success in a multicultural situation—cultural empathy, open-
mindedness, social initiative, emotional stability, and flexibility. This model
overlaps with Big Five to some degree, with open-mindedness corresponding
to openness to experience, social initiative to extraversion, and emotional sta-
bility to low neuroticism. Given that the L2 learning context of our study was
a multicultural environment (i.e., London, UK), we chose this questionnaire to
examine whether certain personality traits could contribute to the success of
L2 learning during immersion.
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Research has shown that personality traits have a small effect on L2
learning behavior and outcome (see Chen et al., 2022, for a meta-analytic
review). For example, Oz anska-Ponikwia and Dewaele (2012) found that
openness to experience (or open-mindedness), which reflects the willingness
to explore and to appreciate new experience, predicted the frequency of L2
use and self-perceived L2 proficiency among Polish immigrants in Ireland and
the UK. Similarly, learners who tend to actively approach social interaction
(social initiative/extraversion) are likely to have more interactive L2 use. There
is also evidence that L2 learners who are more stable emotionally (emotional
stability) tend to show more positive attitudes toward L2 community (Mac-
Intyre & Charos, 1996) and feel less anxious about using the target language
(Dewaele & Al-Saraj, 2015). These individuals are generally more confident
and comfortable about expressing themselves in L2 interaction and more likely
to achieve more advanced oral proficiency (Pyun et al., 2014). Given that
L2 comprehensibility tends to benefit from L2 use, learners with the above
personality profiles may achieve more comprehensible L2 speech. As for
accent, a few studies have reported a strong correlation between empathy (the
ability to perceive and feel others’ emotional states) and accent/pronunciation
(e.g., Ibrahim et al., 2008; Rota & Reiterer, 2009). Literature on empathy
has suggested its crucial role in the authenticity of L2 pronunciation (Guiora
et al., 1972). Guiora et al. suggested that nativelike pronunciation is developed
gradually during the stage of ego-permeability, where a new identity needs to
be formed in order to identify the subtle speech nuances and then to produce
them, and that the ability to empathize and merge with others’ emotional
experience could promote this process.

Given that studies on the relationship between personality and L2 learn-
ing have been exclusively cross-sectional, our study was the first to investigate
longitudinally whether and to what degree learners with different personality
profiles differentially improve their L2 speech after a short period of natural-
istic L2 learning. On the basis of previous findings, we expected to see effects
of certain interaction-related personality traits (e.g., open-mindedness, social
initiative, emotional stability) on L2 comprehensibility gains, likely via the
mediation of L2 use. For L2 accentedness gains, we anticipated that cultural
empathy would play a role.

Current Study

Our study aimed to explore the extent to which a multidimensional model
of cognitive and sociopsychological ID (aptitude, motivation, personality)
and L2 experiential variables (Moyer, 2014) predict the gains in L2 speech
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comprehensibility and accentedness made by 50 Chinese learners of English
over a 4-month immersion in the UK. In L2 acquisition research, there has
been a lack of clarity on what exactly constitutes a longitudinal design (Ortega
& Iberri-Shea, 2005). Following current practice in psychology, we defined
the longitudinal nature of this study as involving “repeated measures of (at
least twice) the same variables gathered from the same study participants
over time” (Dormann & Guthier, 2019, p. 146). To this end, we tracked and
compared participants’ linguistic profiles at the outset and endpoints of the
four months. We addressed two research questions in this study:

1. To what extent do L2 experiential, cognitive, and sociopsychological ID
variables predict L2 speech gains in early immersion?

2. If sociopsychological ID variables show any effect on L2 speech gains,
to what extent do L2 experiential variables mediate the relationship?

Regarding Research Question 1, we hypothesized that the experiential and
ID variables would predict the participants’ L2 speech gains in comprehensi-
bility and accentedness to different degrees and in different ways. For example,
both experiential and ID variables could explain variance in comprehensibil-
ity gains, whereas mainly ID variables could predict variance in accentedness
gains. More specifically, learners who demonstrate greater comprehensibility
gains are likely engaged in more interaction with fluent speakers (Derwing &
Munro, 2013). Such regular L2 users tend to have a clearer image of ideal L2
self (own standpoint; Saito et al., 2018), initiate more social interaction, and
be more culturally open-minded and emotionally stable (Ozanska-Ponikwia
& Dewaele, 2012; Pyun et al., 2014). Gains in accentedness, however, would
be less sensitive to L2 experience (Saito, 2015), and thus experiential vari-
ables would predict gains in accentedness to a lesser degree. Learners who
are more culturally empathetic (Ibrahim et al., 2008), however, might improve
more in accent. Besides, stronger aptitude related to fluency (associative mem-
ory) and lexicogrammar (grammatical inferencing) could benefit learners in
comprehensibility gains, whereas accentedness gains could be tied to individ-
ual differences in participants’ pronunciation-related (phonemic coding, novel
sound recognition) aptitude (Granena & Long, 2013; Saito, 2017). For Re-
search Question 2, as we suggested above, we expected the amount of interac-
tive L2 use to mediate the effect of sociopsychological ID variables—measured
by the ideal L2 self/own, social initiative, open-mindedness, and emotional sta-
bility scales—on gains in comprehensibility to some extent.
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Sun et al. Individual Differences in L2 Speech Learning

Method

Participants

We recruited 60 Chinese students (52 females, 8 males) within their first month
of study-abroad at universities in London, UK. We contacted them via a plat-
form where Chinese students exchange information with study-abroad peers
before they arrive in the UK. Ten of them did not participate in the second ses-
sion, which left 50 participants (44 females, 6 males). The participants were
enrolled in tertiary-level courses in various subjects (e.g., economics, science,
law, linguistics, arts); none of them took any English language courses dur-
ing this 4-month research project. The participants were young adult learners
(Mg = 22.8 years, range = 20-33) who had studied English as a foreign lan-
guage for 10-16 years in China with very few opportunities to interact with
L1 English speakers. None reported any extensive experience (i.e., over one
month) in English-speaking countries prior to their arrival in the UK. Their
self-reported IELTS scores varied widely from 5.5 to 8 out of 9 (M = 7.12,
SD = 0.48), indicating that their overall L2 English proficiency ranged from
independent (B1/B2) to proficient (C1) according to the Common European
Framework of Reference for Languages.

We tested the participants twice individually in a quiet room at Birkbeck,
University of London, at the outset and the end of the project. In the first ses-
sion (T1), the participants completed the aptitude test, followed by an English-
speaking test (picture narrative), a motivation questionnaire, and a personality
questionnaire. After a 4-month interval, in a second session (T2), the partici-
pants took the speaking test (but with a different set of pictures) and answered
questions about their L2 use over the T1-T2 period. The first session took
approximately 60 minutes and the second session approximately 30 minutes.
Figure 1 summarizes the timeline for participant testing.

L2 Speech Analyses

Material Preparation

Following practices found in the L2 speech literature (e.g., Derwing & Munro,
2013; Saito, 2015), we used picture narrative tasks to elicit participants’ spon-
taneous speech. We adapted the materials (a four-frame cartoon story) from the
Pre-Grade 1 Level of the EIKEN English Test (EIKEN Foundation of Japan,
2016). We selected the speech task to accommodate participants of varying
English proficiency levels (Common European Framework of Reference for
Languages levels B1-C1). With a storyline provided, the participants could fo-
cus more on language production, and the speech that they produced would be
more likely comparable. In accordance with the testing procedure in EIKEN,
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Aptitude test
¥

T1 (the beginning
of the 1% term)

Motivation questionnaire

|
Speaki% test 1 |
|
|

Personality questionnaire

.

4-month immersion

T2 (the beginning
of the 2™ term) |

| Speaking test 2 |
¥

L2 use questionnaire |

Figure 1 Summary of research time framework. TI = first session; T2 = second
session.

we gave the participants 1 minute of planning time; they then proceeded to de-
scribe the story within a limit of 2 minutes. To avoid task familiarity effects, the
participants described two different sets of pictures (i.e., Cartoons A and B) at
T1 and T2, respectively. We counterbalanced the order across the participants
(A — B, B — A). The comparison analyses for participants’ performance in
describing Cartoons A and B suggested that the two sets of pictures were com-
parable in difficulty level. Appendix S1 in the Supporting Information online
provides the materials and results of these analyses. These and other materials
for this study are deposited in Tools for Second Language Speech Research
and Teaching (http://sla-speech-tools.com; Mora-Plaza et al., 2022) and in the
IRIS database (Sun et al., 2023a-c).

We recorded all speech samples with a Roland-05 audio recorder set at
44.1 kHz sampling rate and 16-bit quantization and with a unidirectional con-
denser microphone. We excised the first 30 seconds of each speech sample
(45-83 words) and stored this as a single wav file. We prepared a total of
100 speech samples (50 participants x 2 testing points, T1/T2) and assessed
them for the most extensively researched global constructs of L2 speech—
comprehensibility and accentedness (Derwing & Munro, 2013).

Comprehensibility and Accentedness Ratings

We recruited three advanced-level L2 English users (L1 Chinese) as raters
(3 females; M,y = 27.3 years). All held master’s degrees and were doctoral
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students in the applied linguistics program at Birkbeck, University of London.
They had lived in the UK for more than 2.5 years and reported extensive
English teaching experiences (around 5 years) with Chinese learners of En-
glish. Unlike most L2 speech assessment studies where raters have been native
speakers, this study recruited nonnative raters who were highly proficient in
the target language, who were familiar with the target L2 accent, and who
had extensive metalinguistic awareness (for a similar decision, see Derwing
& Munro, 2013). Their backgrounds allowed them to better identify the
nuance of L2 accent influenced by L1 Chinese, which could be useful in
rating accentedness. Crowther et al. (2016) found no difference in the ratings
of comprehensibility and accentedness given by native and nonnative raters
with profiles similar as those of the raters in our study (i.e., advanced L2
proficiency, length of residence of about 2 years; for a meta-analysis of rater
effects in L2 speech judgements, see Saito, 2021). We believed that using
nonnative raters was an advantage as did Hayes-Harb et al. (2008).

The rating sessions took place individually in a quiet room. First, raters
received brief instructions about the constructs of comprehensibility and ac-
centedness (see Appendix S2 in the Supporting Information online for training
scripts). We defined accentedness as how much speakers’ speech is influenced
by their native language and/or is colored by other nonnative features (Saito
et al., 2017), as a wide range of L1 English accents can be found in London,
UK (e.g., standard/estuary/cockney British accent, American accent, Indian
accent). Subsequently, raters practiced the procedure with five speech samples
at various levels (not included in the main dataset) where they listened to each
of the samples and chose a score for comprehensibility and accentedness re-
spectively on screen (see Appendix S2 in the Supporting Information online
for onscreen labels). The raters heard each sample only once and rated the
samples on a 9-point scale for comprehensibility (1 = hard to understand, 9
= easy to understand) and accentedness (1 = heavily accented, 9 = no ac-
cent) simultaneously. We encouraged the raters to use the full scale as much as
possible. Finally, the raters proceeded to evaluate the 100 speech samples in a
randomized order using Praat (Boersma & Weenink, 2012). The entire session
took approximately 1 hour, with a 5-min break in the middle.

Cronbach’s alpha analyses indicated that the scores given by three raters
were highly consistent for comprehensibility (¢ = .913) and accentedness («
= .930). Therefore, we calculated the mean of the three raters’ scores for each
participant’s comprehensibility and accentedness at T1 and T2, respectively.
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Sun et al. Individual Differences in L2 Speech Learning

L2 Experience Questionnaire

To obtain a comprehensive estimate of the participants’ L2 use between T1
and T2, we administered a questionnaire (Hernandez, 2010) adapted from the
Language Contact Profile (Freed et al., 2004). Each participant completed
the questionnaire with the researcher, reporting the quantity (how many
hours they used L2 English per week) and quality of L2 use (interactive
vs. noninteractive use; whether the interlocutors with whom they interacted
were fluent or not, based on participants’ own judgement). We calculated the
number of hours that participants spent speaking according to the interlocutor
type: (a) interactive L2 use with fluent/L1 speakers, and (b) interactive L2 use
with nonfluent speakers. We also calculated (c) noninteractive L2 use as the
sum of hours that the participants spent listening, reading, and writing. For
noninteractive L2 use, we calculated only out-of-class hours, as the L2 use in
class was mostly a mixture of all the three types of activities. Appendix S3 in
the Supporting Information online lists the detailed questions. Although the
data were self-reported in a retrospective manner, no participant had difficul-
ties recalling the number of hours and responding to the questions, possibly
because the participants generally had a fixed schedule during the 4 months.

Aptitude Test

We used the LLAMA test battery (Version 2; Meara, 2005) to measure four
domains of participants’ aptitude: sound recognition (LLAMA D) for inci-
dental/implicit learning aptitude; associative memory (LLAMA B), phonemic
coding (LLAMA E), and grammatical inferencing (LLAMA F) for explicit
learning aptitude. An advantage of the LLAMA test (in comparison to the
Modern Language Aptitude Test) is its L1 independence, as all verbal materi-
als used in the test are adapted from an indigenous language in North America
to which test-takers have likely never been exposed. To minimize participants’
intentional learning (being aware of the learning target) in LLAMA D, we ad-
ministered the test in the following order: LLAMA D — B — E — F. The sub-
tests were automatically scored out of 75 for LLAMA D and 100 for LLAMA
B,E,and F.

LLAMA D

The LLAMA D subtest measures the ability to distinguish novel sound
sequences from those heard only once in an incidental fashion. To avoid
participants’ intentional learning, we did not mention the purpose of the test.
Instead, we asked the participants to listen to a set of 10 sound strings from
the computer to check if they could hear them normally. Then, the participants
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proceeded to a recognition test where they listened to 30 sound strings and
judged whether they had heard them or not. According to the posttest inter-
views, no participants reported any intentional memorization of the 10 sound
strings at the beginning.

LLAMA B

The LLAMA B subtest assesses the ability to learn new words by associating
word strings to unfamiliar object images. First, we asked the participants to
click on 20 images and to memorize the displayed word strings within a 2-
min time limit. Then, the participants moved to the testing phase where we
asked them to match the 20-word strings (appearing in a random order) with
the corresponding images.

LLAMA E

The LLAMA E subtest evaluates the ability to associate sound strings with
unfamiliar alphabetical symbols. First, we instructed the participants to learn a
total of 24 sound—symbol correspondences within 2 minutes (one syllable per
symbol). Subsequently, we tested the participants to determine whether they
could correctly identify the symbols corresponding to 20 two-syllable sounds
out of two choices.

LLAMA F

The LLAMA F subtest measures the ability to deduce the grammatical rules of
an unfamiliar language. First, participants had 5 minutes to study 20 pairs of
sentences and images and to infer the grammatical rules. We then asked them
to choose the grammatically correct sentence from two options for each of the
20 images displayed in a random order.

Motivation Questionnaire

To survey participants’ L2 motivation, we administered at T1 an adapted ver-
sion of the L2 Motivational Self System Questionnaire (Taguchi et al., 2009)
that had been validated among Chinese learners in an English L2 context (Q.
Li, 2014). The questionnaire consisted of 51 statements, and participants re-
sponded to each on a 6-point Likert scale (1 = strongly disagree, 6 = strongly
agree). We used 10 items for ideal L2 self (five items) and ought-to L2 self
(five items) in our study. However, following the recent development of the
theoretical model of L2MSS (Papi et al., 2019; Teimouri, 2017), we relabeled
the original ideal L2 self scale as ideal L2 self/own, given the promotion fo-
cus and the standpoint of oneself, and relabeled the original ought-to L2 self
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Table 1 Descriptive statistics for L2 comprehensibility and accentedness scores in the
first session (T1) and second session (T2)

T1 T2

Measure M SD Range 95%CI M SD Range 95%CI

Comprehensibility 6.4 12 3.0-83 [6.1,67] 64 12 2.0-8.7 [6.1,6.8]
Accentedness 63 13 2.7-87 [59,66] 63 14 23-87 [59,67]

scales as ideal L2 self/other, given the promotion focus and the standpoint of
others. Appendix S4 in the Supporting Information online provides a list of
questionnaire items for each scale.

Personality Questionnaire

We surveyed the participants’ personality via the short form version of the
Multicultural Personality Questionnaire comprising 40 items (van der Zee
et al., 2013). We measured five personality traits closely related to the success
of multicultural interaction, including cultural empathy, flexibility, social ini-
tiative, open-mindedness, and emotional stability. We added a Chinese trans-
lation to each item to avoid misunderstandings. We asked the participants to
indicate the extent to which each statement was applicable to them based on a
5-point Likert scale (1 = totally not applicable, 5 = completely applicable; 12
items were reverse-scored). The questionnaire items for all personality traits
are listed in Appendix S5 in the Supporting Information online.

Results

Data Preparation

First, we explored the descriptive data to obtain an overall picture of the par-
ticipants’ L2 speech gains and their L2 use and ID profiles.

L2 Speech Gains

As Table 1 shows, the participants’ comprehensibility and accentedness rating
scores did not change from T1 to T2 at the group level. However, as Figures 2
and 3 depict, the participants’ individual changes in both rating scores demon-
strated great variability, which allowed us to examine the effects of L2 use and
ID variables on L2 speech gains. We calculated gain scores (dependent vari-
able) by deducting T1 scores from T2 scores. To remove one extreme outlier
(more than three box-lengths outside the box in the boxplot) in accentedness
gain scores, we changed the lowest score from —2.33 to —2.00 (but it remained
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Comprehensibility score
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Figure 2 Individual changes in L2 comprehensibility scores over time. T1 = first
session; T2 = second session.
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Figure 3 Individual changes in L2 accentedness scores over time. T1 = first session;
T2 = second session.

the lowest), as we could not use data transformation due to negative and zero
gain scores. To reduce outliers (more than 1.5 box-lengths outside the box in
boxplot) in comprehensibility T1 scores (controlled variable), we transformed
the data using reflect and square root transformations.
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Table 2 Descriptive statistics for the participants’ L2 use profiles (hours per week)

L2 use variable M SD Range 95% CI
Interactive L2 use with fluent speakers 4.5 4.7  0.1-20.0 [3.2,5.9]
Interactive L2 use with nonfluent speakers 1.3 1.9 0.0-8.0 [0.8,1.9]
Noninteractive L2 use 36.7 169 9.8-83.0 [33.9,43.5]

Table 3 Descriptive statistics of the participants’ cognitive individual difference pro-

files

Cognitive variable M SD Range 95% CI
LLAMA D (75 points) 23.0 14.8 0-50 [18.8,27.2]
LLAMA B (100 points) 50.9 17.9 15-85 [45.8, 56.0]
LLAMA E (100 points) 74.0 27.0 0-100 [66.3, 81.7]
LLAMA F (100 points) 63.8 16.6 30-90 [59.1, 68.5]

Note. LLAMA D = sound recognition; LLAMA B = associative memory; LLMA E =
phonemic coding; LLAMA F = grammatical inferencing.

L2 Use

We measured both interactive (speaking) and noninteractive (listening, read-
ing, and writing) L2 use on the basis of the number of hours per week that
the participants reported using English during the first 4 months of their study-
abroad (T1-T2). The summary in Table 2 shows that learners generally talked
in English more with fluent speakers than nonfluent speakers, but they spent
much more time using English in a noninteractive manner. We transformed
both interactive L2 use measures using the square root transformation to re-
duce outliers. Although a few outliers remained for interactive L2 use with
fluent speakers, they were close to the boundary.

Cognitive Individual Differences

Table 3 lists the participants’ aptitude scores measured by four LLAMA sub-
tests. Compared with the guide provided in Meara (2005) and the sample in
Bokander and Bylund (2020), the participants obtained relatively high explicit
aptitude scores: means of 50.9% to 74% for associative memory (LLAMA
B), phonemic coding (LLAMA E), and grammatical inferencing (LLAMA F).
In contrast, their incidental/implicit aptitude scores were relatively low, with
a mean of 30.7% for sound recognition (LLAMA D). As the total possible
scores for the four subtests were different, we converted the participants’
aptitude scores into Fisher’s z scores for the subsequent regression analyses.
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Table 4 Descriptive statistics of the participants’ sociopsychological individual
difference profiles

Sociopsychological variable M SD Cronbach’s o Range 95% CI

Motivation
Ideal L2 self/own 4.5 0.7 .64 2.8-5.8 [4.2,4.7]
Ideal L2 self/other 2.6 1.1 .84 1.0-5.0 [2.3,2.9]
Personality
Cultural empathy 40 05 .82 2.8-4.9 [3.8,4.1]
Flexibility 26 07 .82 1.04.3 [2.4,2.8]
Social initiative 32 0.7 .85 1.84.4 [3.0,3.4]
Open-mindedness 3.7 0.4 .61 2.8-4.5 [3.5, 3.8]
Emotional stability 30 07 .84 1.6-4.3 [2.8,3.2]

Note. Motivation items were rated on a 6-point Likert scale, and personality items were
rated on a 5-point Likert scale.

Sociopsychological Individual Differences

Table 4 presents an overview of participants’ motivation and personality pro-
files. We examined the reliability of each motivation and personality scale via
the Cronbach’s alpha statistic. We deemed their reliability as acceptable; all
alphas were greater than .60. For motivation, the participants generally showed
stronger ideal L2 self from own standpoint than that from other standpoint. As
for personality, the participants appeared to score high on cultural empathy and
open-mindedness and relatively low on flexibility.

To examine the validity of sociopsychological ID scales, we submitted
items from the two motivation dimensions and five personality dimensions to
separate factor analyses. We extracted a total of eight sociopsychological ID
factors, consisting of three motivation factors—Ideal L2 Self/Other, Ideal L2
Self/Own-General, and Ideal L2 Self/Own-International, and five personality
factors—Cultural Empathy, Emotional Stability, Extraversion, and Orientation
to Action (two aspects of the original social initiative scale), and Flexibility. We
generated composite scores for each factor (with all loaded items integrated)
and used them in the subsequent regression analyses. As the original open-
mindedness scale did not remain as a factor, we could not examine its effect
on L2 speech gains. See Appendix S6 in the Supporting Information online for
more information about the procedure and results of the factor analyses.
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Predictors of L2 Speech Gains

Research Question 1 concerned the degree to which L2 experiential and ID
variables could predict, collectively and independently, the participants’ L2
speech gains over the first 4 months of immersion. To identify potential pre-
dictors of L2 gains in comprehensibility and accentedness, we ran a set of hi-
erarchical multiple regression analyses with gain scores as the dependent vari-
able, T1 scores as the first independent variable (to be controlled for), and one
of the experiential and ID variables (as calculated in previous sections) as the
second independent variable. We tested the assumptions of multiple regression
in this section for normal distribution of the errors (via P-P plots of regression
standardized residuals) and for multicollinearity (i.e., variance inflation factor
<2).

Comprehensibility Gains

Results showed that in addition to the variance in L2 comprehensibility gain
scores explained by T1 scores (10.4%), significant contributions (p < .05)
could be made to the model by interactive L2 use with fluent speakers, non-
interactive L2 use, or grammatical referencing (LLAMA F), accounting for
17.7%, 7.6%, and 7.7% of variance, respectively. We also considered Extraver-
sion as a potential predictor because it showed marginal significance (account-
ing for 7% of variance, p = .053). Thus, we ran a set of hierarchical multiple
regression analyses with T1 scores and the four predictors as independent vari-
ables. As Table 5 shows, the best fitting model for predicting L2 comprehensi-
bility gains consisted of T1 scores (10.4%), grammatical inferencing (7.7%),
Extraversion (8.0%), and interactive L2 use with fluent speakers (12.4%; en-
tered in regression in this order), collectively explaining 38.5% of the variance
in gain scores, R?> = 385, F(4, 45) = 7.037, p < .001, Rzadjusted = .330. The
addition of noninteractive L2 use did not significantly improve the variance
accounted for by the model regardless of the order in which we entered it into
the regression.

Accentedness Gains

Interestingly, accentedness T1 scores alone did not stand as a significant pre-
dictor (nor did any other independent variables) of the gain scores. However,
when we added LLAMA E (phonemic coding) scores to the regression model
as the second independent variable, this accounted for a significant 12.7% of
variance in accentedness gains, R? = .127, F(2, 47) = 3.415, p = .041, Rzadjusmd
= .090, with a contribution of 9% from LLAMA E.
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According to the field-specific effect size benchmark for global ratings of
spontaneous L2 speech, M = 0.51, 95% CI [0.30, 0.71], reported by Saito and
Plonsky (2019, p. 684), the variance in the L2 gains explained by the experien-
tial variable corresponded to a large effect size, d = 0.75, whereas the variance
explained by the cognitive and sociopsychological ID variables reached the
level of medium effect size: LLAMA F, d = 0.58; Extraversion, d = 0.59;
LLAMAE, d = 0.63.!

Mediation Effect of Experiential Factors

Research Question 2 concerned whether experiential variables mediate the ef-
fect of sociopsychological ID variables on L2 speech gains. On the basis of the
result of Research Question 1, we examined whether interactive L2 use with
fluent speakers was a mediator in the effect of Extraversion on L2 comprehen-
sibility gains via hierarchical regression analyses. Given that when we entered
Extraversion into the regression after interactive L2 use with fluent speakers,
it did not significantly explain any extra variance in L2 comprehensibility gain
scores (while the L2 use variable explained 18.7% of variance), its effect can
be considered as fully mediated by L2 use. The significant result of the Sobel
test, fsobel = 2.00, SE = 0.07, p = .045, also confirmed the mediation effect.
Following MacKinnon et al.’s study (1995), we conducted the test in a regres-
sion analysis with the Extraversion predicting the mediator (interactive L2 use
with fluent speakers), b = 0.38, SE = 0.13, p = .006, and in a regression anal-
ysis with the mediator (and the predictor) predicting the outcome variable (L2
comprehensibility gains), b = 0.36, SE = 0.13, p = .007.

For the other personality variable Emotional Stability and the motivation
variables that could encourage L2 use, although none of them significantly
predicted L2 comprehensibility gains, it was still worth examining whether and
to what degree they predicted interactive L2 use with fluent speakers, which in
turn contributed to L2 comprehensibility gains. According to results of the
linear regression analyses, we found only Ideal L2 Self/Own-International to
be a significant predictor, explaining 12% of variance in the L2 use variable,
R? = 120, F(1, 48) = 6.517, p = .014, R?,gjusted = -101, with a large effect
size, d = 0.74. This indicated the possibility of the motivation effect on L2
comprehensibility gains (if any) being mediated by L2 use.

Discussion

The main goal of our study was to explore the degree to which a multidimen-
sional model of L2 experiential, cognitive, and sociopsychological individual
differences could explain L2 speech learning in the initial stage of naturalistic
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immersion, responding to Moyer’s (2014) call for an integrated approach. The
results have provided support for such an approach as three types of variables
contributed to gains in L2 comprehensibility and accentedness to different
degrees and in different ways.

Although the participants made no significant gains at the group level,
we observed a great amount of individual variability in both comprehensibil-
ity and accentedness gain scores within the group. As we had expected, and
in line with previous findings, gains in L2 comprehensibility were explained
by not only L2 experience (interactive L2 use with fluent speakers) but also
certain cognitive (grammatical inferencing) and sociopsychological (Extraver-
sion) IDs, whereas gains in L2 accentedness were not affected by L2 experi-
ence but by a certain pronunciation-related cognitive ID variable (phonemic
coding). This study thus highlighted how different dimensions contribute to
L2 speech learning—with the experiential variable having a larger effect size
than ID variables. Furthermore, the amount of interactive L2 use mediated
the effect of sociopsychological IDs (Extraversion, and potentially Ideal L2
Self/Own-International). Though the motivation variable did not predict L2
gains directly, individuals with a clearer image of ideal L2 self in international
contexts tended to spend more time speaking with fluent speakers, which in
turn contributed to gains in comprehensibility.

Experience

The null result of L2 speech gains at the group level was consistent with find-
ings of Derwing et al.’s (2008) longitudinal study that revealed that L2 compre-
hensibility of Chinese L2 learners remained unchanged over 8 months of early
immersion, whereas the group of Slavic L2 learners, who reported more fre-
quent conversations in L2, showed significant improvement. The small amount
of L2 interaction made by the participants (M = 4.5 hours per week with fluent
speakers; M = 1.3 hours with nonfluent speakers) and the short length of resi-
dence (4 months) was probably below the threshold for significant group-level
gains.

More important, our analyses revealed much individual variability within
the group in both L2 speech measures. Both interactive and noninteractive L2
use explained the variance in comprehensibility gains. Compared with non-
interactive L2 use and ID variables, interactive L2 use with fluent speakers
was the strongest predictor of comprehensibility gains with a large effect size.
That is, the participants who had spent more time talking to fluent speakers in
L2 (potentially with less time spent using L1) became more comprehensible,
whereas those who did not spend sufficient time should even see a decline in
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L2 comprehensibility during immersion. Interestingly, the amount of interac-
tion with nonfluent L2 speakers did not matter. This provides further empirical
support for Flege’s speech learning model (Flege & Bohn, 2021) which con-
ceptualizes the acquisitional value of L2 experience in terms of both quantity
and quality (see also Moyer, 2011).

The findings also emphasize that comprehensibility is a more realistic
barometer of adult L2 speech learning than accentedness (Munro & Derwing,
2020). In line with Derwing and Munro’s (2013) study, accentedness gains
were not sensitive to naturalistic L2 experience as much as comprehensibility
gains were, given that no experiential variables in this study predicted the vari-
ance in accentedness gains. It is likely that accent reduction relies on extensive
L2 use and/or targeted instruction (see Saito & Plonsky, 2019, for a review of
the effectiveness of L2 pronunciation instruction).

Aptitude

We identified a significant role for explicit aptitude (grammatical inferencing
and phonemic coding) in L2 speech gains during early immersion, consistent
with findings of previous cross-sectional studies of L2 ultimate attainment in
naturalistic (e.g., Granena & Long, 2013) and classroom (e.g., Saito, 2017)
settings. The aptitude effect showed a medium effect size according to Saito
and Plonsky’s (2019) benchmarks. The results led us to propose that adult L2
learners still rely on explicit aptitude to maximize their L2 learning experience,
at least at the initial stage of naturalistic immersion, indicating that their learn-
ing process is mainly explicit rather than implicit (Suzuki & DeKeyser, 2017).
This could be linked to the extensive training of explicit learning through L2
formal instruction in classrooms (10—16 years) before the immersion and the
limited L2 experience during the immersion.

More specifically, L2 comprehensibility gains were related to gram-
matical inferencing ability, and accentedness gains were associated with
phonemic coding ability. The findings are compatible with Skehan’s (2016)
aptitude-acquisition framework. In this view, learners with higher grammatical
inferencing ability are assumed to have the capacity to grasp quickly the gram-
matical patterns in L2 input at morphosyntactic level (Meara, 2005; Saito,
2017) while restructuring their existing systems (Yilmaz, 2013). Therefore,
it is possible that such analytical L2 learners could speak a target language
with more accurate, complex, and sophisticated grammar and vocabulary that
are relevant to the overall comprehensibility of L2 speech (Trofimovich et al.,
2022). Phonemic coding ability, however, is linked particularly to the input
processing stage of L2 acquisition. Learners better at phonemic coding are
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assumed to be able to process the primitive structure of unfamiliar sounds and
thus retain them more easily and accurately, which could then contribute to
accent reduction. It is noteworthy, however, that regular interaction with fluent
speakers showed a larger effect in L2 speech gains than aptitude variables did,
indicating that sufficient high-quality L2 experience could be a prerequisite
for aptitude to play a role in boosting L2 speech learning.

Motivation

Partially in line with previous studies of the relationship between motivation
and L2 speech learning (e.g., Hernandez, 2010; Nagle, 2018; Saito et al.,
2018), internalized motivation in the current study showed an indirect effect on
L2 comprehensibility gains. That is, the participants with a more vivid image
of themselves speaking the target language in international contexts (Ideal L2
Self/Own-International) tended to seek more L2 interaction with fluent speak-
ers, which then led to greater gains in comprehensibility. This result is consis-
tent with the idea presented by Papi and Khajavy (2021) that different motiva-
tional dimensions may trigger different types of learning behavior, which then
affect learning outcome in different ways. To enhance this specific motivational
dimension, learners may benefit from training that addresses international pos-
ture (i.e., attitudes toward international communities and activities) which has
been found as an antecedent of Ideal L2 Self/Own (Yashima, 2002).

Learning behavior likely mediates the influence of motivation on L2 speech
learning. However, we found no relationship between Ideal L2 Self/Own-
International and L2 comprehensibility gains. We speculate that the ratio of
L1 use to L2 use (not measured, unfortunately) may provide some explana-
tion. For example, the participants who spent more hours speaking with fluent
speakers in the L2 might have happened to spend even more time speaking
L1, which could have confounded the relationship between motivation and L2
comprehensibility gains (see Saito, Macmillan, et al., 2020). Therefore, it is
important to track the use of all languages in future studies.

As we expected, the participants reported a low level of Ideal L2 Self/Other
(M = 2.6 out of 6), probably due to the weaker influence from their closest
families and friends in the home country. It may explain why this motivation
variable did not significantly predict L2 interaction or L2 comprehensibility
gains. Furthermore, given the null effect of interactive L2 use on accent re-
duction, it is not a surprise that no motivation variables affected accentedness
gains. However, future studies may investigate accent-targeted motivation and
L2 use to provide more insights.
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Personality

To our knowledge, our study was the first attempt in the field of L2 acquisition
to conduct a longitudinal examination of the relationship between personality
and linguistic gains, hence the exploratory nature of the interpretation of the
results. As we had anticipated, we found one interaction-oriented personality
trait, Extraversion, that predicted L2 comprehensibility gains indirectly as L2
experience fully mediated its effect. It is not surprising that extraverts (i.e., who
were more likely to engage in social interaction) spent more time talking with
fluent speakers in the target language, which in turn resulted in more gains in
comprehensibility. However, although individuals who were more emotionally
stable might have more positive attitudes towards the L2 community (Macln-
tyre & Charos, 1996) and be more comfortable about L2 interaction (Dewaele
& Al-Saraj, 2015; Pyun et al., 2014), these characteristics did not get learners
involved in more L2 interaction as Extraversion did. Unfortunately, we could
not examine the effect of Open-Mindedness as it was removed during the fac-
tor analyses, arguably due to the high scores on average (M = 3.7 out of 5) and
thus the lack of variance in this dataset. Similarly, the overall high level of Cul-
tural Empathy (M = 4.0) could have confounded its effect on L2 accentedness
gains that previous studies have found (Ibrahim et al., 2008; Rota & Reiterer,
2009).

Limitations and Future Directions

Our study took a first step in applying the multidimensional approach to L2
speech learning in naturalistic settings with a longitudinal design. Although
the results confirmed the importance of an integrated consideration of experi-
ential, cognitive, and sociopsychological dimensions, the amount of variance
in L2 comprehensibility gains explained by the three types of variables collec-
tively could be considered as medium (28%, with around 12% explained by L2
experience and 8% by cognitive or sociopsychological IDs), compared with L2
studies in general (Plonsky & Ghanbar, 2018).

One reason could be that we measured all the variables only once, which
made it impossible to show the dynamic fluctuation during the project. Thus,
future studies should aim at multiple data collection episodes over an extensive
period of immersion, especially for less static constructs such as L2 experience
and motivation. For example, instead of retrospective reporting, participants’
L2 experience could be surveyed more frequently and in depth by using
advanced tools such as the Lang-Track-App developed by Arndt et al. (2022).
This smart phone application can be adapted to the purpose of data collection,
so questions about L2 motivation might also be included. Even for widely
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acknowledged stable dimensions such as aptitude and personality traits (Hu &
Reiterer, 2009; Skehan, 2002), it might be worth testing the assumptions via
qualitative analyses from longitudinal perspectives.

Another direction for future research is to expand the experience/ID frame-
work by incorporating more varied and fine-grained instruments. Following
previous studies on experience effects (Derwing & Munro, 2013; Flege & Liu,
2001), we measured experience in quantity (hours per week) and sorted it out
according to the mode of activities (interactive vs. noninteractive) and types
of interlocutors (fluent vs. nonfluent). However, recent studies have suggested
that the context of L2 use (professional/academic vs. social vs. home) and the
L1-L2 use ratio may also influence L2 speech learning (Moyer, 2011; Saito,
Macmillan, et al., 2020).

Similarly, although we examined ID variables via state-of-art instruments,
after we had completed the data collection for this study, questions have been
raised about some of those measures. In a recently published validation study
on the aptitude test of LLAMA (Version 2), it was reported that almost all
subtests failed to reach good validity except LLAMA B (Bokander & Bylund,
2020). A revised version of the tests, LLAMA (Version 3), is a work in progress
(Meara & Rogers, 2019). Thus, future studies will need to use more valid apti-
tude measures (e.g., domain-general auditory processing measures; Saito, Sun,
& Tierney, 2020) to examine the multidimensional model. The L2MSS model
has also been criticized for its simplicity and refined by Teimouri (2017) and
Papi et al. (2019) to include the division of personal aspect (own) and social
aspect (others) and with clear regulatory distinctions (promotion for ideal L2
self vs. prevention for ought-to L2 self). Due to the limitation in our dataset,
we could not investigate the effect of ought-to L2 self, as the items were rela-
beled as ideal L2 self/other according to the revised model. Furthermore, more
context-specific motivational scales could be integrated to target L2 speech
learning, such as motivation related specifically to L2 comprehensibility and
accentedness development (Saito et al., 2018).

For future studies, the cognitive variables could be further expanded to
feature cognitive abilities typical of advanced L2 learners in naturalistic set-
tings, such as auditory processing abilities (Sun et al., 2021), phonological
short-term memory (Foster et al., 2014), working memory (Linck et al., 2013),
and implicit learning abilities (Granena, 2013). The sociopsychological ori-
entations of L2 learners could be expanded to include constructs which may
interact with motivation or personality, such as emotion (Dewaele & Macln-
tyre, 2014; Dewaele et al., 2022, for anxiety and enjoyment), willingness to
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communicate (Maclntyre, 2007), international posture (Yashima et al., 2017),
and ethnic identity (e.g., Pavlenko & Blackledge, 2004).

Finally, our study was one of the first attempts to take an integrated ap-
proach toward disentangling the complex roles of cognitive (aptitude), so-
ciopsychological (motivation, personality), and experiential individual differ-
ences (quantity and quality of language use) in L2 speech learning within a sin-
gle study. We call for future studies which will not only replicate the findings
with other groups of L2 learners with different biographical profiles (e.g., age,
emotion, L1-L2 pairings) but also extend the framework to classroom settings
with a view of more directly relevant pedagogical implications (cf. Suzukida
& Saito, 2022). With such studies, researchers will test our hypotheses (a) that
comprehensibility is a more dynamic construct of L2 speech that constantly
develops as per L2 learners’ motivation, emotion, and language use (Trofi-
movich et al., 2020) and (b) that accentendess is a more invariable construct of
L2 speech that is resistant to change owing to its close link with aptitude (Saito
etal., 2019).

Conclusion

Our study examined how L2 comprehensibility and accentedness of 50 adult
Chinese learners of English changed during a short period of initial immersion
in relation to their individual differences in aptitude, motivation, personality,
and L2 experience. The participants did not make significant gains as a group,
but there was great individual variability. By and large, the results echoed the
dominant view in L2 speech literature that accessing high-quality interactive
experience (speaking with fluent speakers) is fundamental to L2 speech
acquisition (e.g., Flege & Bohn, 2021). Furthermore, the results supported the
multidimensional model that Moyer (2014) proposed, that is, that variance in
adult L2 speech learning can be explained not only by experiential variables
but also by learner-internal cognitive and sociopsychological ID variables to
different degrees and in different ways. Here, we have provided a tentative
conclusion regarding the mechanism underlying different dimensions of
adult L2 speech learning. Whereas improvement in communication-oriented
dimension (i.e., comprehensibility) is primarily driven by experience, such
experience—acquisition links could be particularly strong among L2 learners
with certain cognitive ID profiles—those with stronger lexicogrammar-related
aptitude tend to make more gains. Sociopsychological IDs influence ac-
quisition indirectly via the mediation of experience—those who are more
extraverted or have a clearer image of their ideal L2 self in international
contexts tend to have more high-quality L2 interaction. Comparatively, the
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extent to which L2 learners can approximate a nativelike accent tends to
be less subject to experience effects but to be affected more by certain ID
dimensions (e.g., pronunciation-related aptitude).

Final revised version accepted 3 January 2023

Open Research Badges

This article has earned an Open Materials badge for making publicly available
the components of the research methods needed to reproduce the reported pro-
cedure. All materials that the authors have used and have the right to share are
available at http://sla-speech-tools.com and http://www.iris-database.org. All
proprietary materials have been precisely identified in the manuscript.

Note
1 We converted the effect size measure from R gunge to Cohen’s d using the formula r
= d/\/(d*+4) proposed by Ruscio (2008).
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